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Since the magnetic force is by definition that due to Poisson's two distributions, the sum of the terms in the first bracket on the right-hand side is equal to 47r/> (Arts. 105, 41). The sum of the terms in the second bracket is - 47r/> (Art. 339). We therefore have
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It follows that the components (X, F, Z) of the magnetic force satisfy different differential equations according as the point under consideration is external or internal. The components of the magnetic induction satisfy the same equation (viz. Laplace's equation) whether the point is inside or outside.
Since the equation satisfied by the components of the magnetic induction is the same as the condition (2) given in Note A, page 356, it follows immediately that the surface integral of the magnetic induction taken through any closed surface is zero. This surface may be wholly within or wholly without or partly within and partly without the magnetic body. See also Art. 488.
It also follows that the surface integrals of the magnetic induction taken through any two surfaces having the same rim are equal. See Note A.
NOTE M, Art. 358. Vector potential. Since the surface integral of the magnetic induction depends on the closed rim and not on the form of the surface (Note L, page 363), it should be possible to find the induction through a closed curve, without constructing a surface to act as a diaphragm.
This is effected by finding a vector A whose components F, Gt H satisfy the equations
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where (Xlt YI9 Z^ are the components of the induction at a point P whose coordinates are (£, 77, £). Then, as proved in Note A, page 356, the induction through any closed surface is equal to the line integral of the vector (FGH) round the rim. This new vector is called by Maxwell the vector potential of magnetic induction. [See his Electricity-, Art. 405.]
The relations (3) are satisfied at an external point for a simple lamellar shell of unit strength by taking
where the integration extends round the rim of the shell, and R is the distance of an element of the rim (xyz) from a point (£T#) in space. This follows at once from the values of .2", 7, Z given in Art. 358.
Example. Prove that for a simple magnetic shell of strength w, in the form of a small circle of radius a and centre 0, the vector potential at a point P is approximately
__ mira-p j 1     3 a2    15 a-p*\ A-—-"-        + ~~
where r= OP and p is the distance of P from the axis of the shell. [Coll. Ex. 1896.] To prove this we take the plane of the circle as the plane of xy, the centre as origin and the plane of xz to contain P. We then have x — a cos <£, y = a sin 0, z = 0 and JtfW2 - 2ap cos 0 + a2. Substituting in (4) and expanding the denominator in powers of a}r, we see that F=Q. Rejecting all odd powers of cos0 in the expansion for G we find at once that G has the value given in the enunciation.

